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SPECIFICATION 
Detergent composition 

C,0 n) 8 A% b uX d t^^ 

tension between the dirt or/and fiber and water, so that the dirt is phys.co-chem.cally separated out of ^ 
1 5 the fiber.^ d , s dfepereed so|ubj| . zed ^ means of a surf actant or inorganic builder. 

(3) The dirt is chemically decomposed by an enzyme such as protease. 

(4) Coloured stains are bleached with a bleaching agent. 

jc\ a fluorescent dve Is adsorbed on the fiber surface to brighten it. , n 
20 (6) $£%SZtZS .etivo detergent Ingredient, by di.sl.nt metal ton. Is prevented b, mesne 20 

"* " "n^SSSLl Idea of cleansing ctotheslntheprtorsrtisthe Incorporation of • ooj^M 

*"* AftSStoaSSdon.^mm .topolnu dlttomnt from tho conv.mlon.1 Ides, , of *. 
Slase enzymes) are obtained if the alkali cellulase is incorporated in a detergent. The present 30 
neutral Sons and their use under alkaline conditions has generally been avoided, since their 

cellulate haXg an alkaline pH as its optimum pH. According to the present •^^^ h o ySJ d » d 
r£SnTS!«Won having a remarkable deterging effect particularly on Inorganic types of dirt 
which are generally not concerned with alkali cellulase activrty at all. romnonent of a 

Whe X rf Sn?dva^ of the present invention are that the detergent Is particularly eff ective for 
a " d tn r therg re at advantage of the present Invention is that it can be applied to detergents of any 
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Srab VU.l lUUUUnilSM. mw»K« luw, " l »' ■ ' . 7" . . . ,.||-U«I n U rannA 

60 Though the detergent composition of the pr sent Invention can b used In an unlimited pH range 
offrmacldictoalkallnepHJtlspreferredinordertosufficiently 'the 
alkali c llulase that the deterging bath is alkaline (m re particularly, it has pH 7—1 1 ». 

In ES^m&tSn of the present invention, components other than cellulase . are i not 
particularly limited. For example, the following components may be incorporated In the composition 
65 according to their ssentialprop rties: 



shaDe The alkali cellulase may be Incorporated in a composition in the form of any of spray-dried 
p wder.p wder-blended powder, tablets or liquid to obtain the detergent compositi n f the present 

invention. ce||ulases used , n tne pr sent | nventi n are those having an optimum pH of 8.0—1 1 .5. 
B oreferablv 8. 1 —1 1 .0. Under alkaline conditions, those enzymes exhibit an activity equivalent to that 
exhibited under acidic or neutral conditions. The alkali cellulases are obtained from ce lulase culture 
Lids of various origins by refining and fractionation according to salting out. precip.tat.on, dialysis or 
gel permeation method. The alkali cellulases are obtained also by fractionation of crude enzymes or 
refined enzymes according to electrophoresis or by the heat treatment of the same (for example, at 

10 4 ^®°° p C ;J t C j c Sa 5 r |y preferred alkali cellulases used in the present invention, the following enzymes 

m8V ThTspeclflfcellulase to be used in the Invention is preferably a cellulase produced by a fungus of 
Bacillus N or a cellulase 21 2-producing fungus belonging to the genus Aeromonas. The Bacillus N is 

^ 5 Suw Mn Japanese patent publication No. 285 1 5/75 and available ^T'^h^ZS 
Institute, the Agency of Industrial Science and Technology, located at 1 - -3. Hlgashi. Tsukuba-Yatabe. 
machi Ibaraki, Japan. It has been added to its permanent collection of micro-organisms .as depo ition 
numbers FERM Nos. 1 1 38, 1 139, 1 1 40 and 1 141 . The Aeromonas fungus has been added a so to the 
permanent collection of microorganism in the Fermentation Research Institute, the Agency of Industnal 

20 Science and Technology, as FERM No. 2306 and is disclosed in Japanese patent Publ'cajon 20 
(unexamined) No. 76287/75, now published after examination as Japanese patent publication 

N °- 3 ?he 9 ceSuiase to be used in the invention Includes a cellulase extracted from ^ hepatopanc^ 

of a marine mollusc (Dolabella Auricula Solander). which is disclosed in Biochem. J. (1966) 99. 214— ^ 

" 221 ' Each of celluloses produced by these fungi is a special cellulase which retains a high activity even 

under elkaline conditions and has an alkali resistence. t .i— 

The detergent composition of the present invention is cheracterized in that this special cellulase 

is contained as one Indispensable ingredient. More particularly, the present Invention provides a 
30 SSS £52 «£ having a prominent washing power to inorganic stains r« levant ^ ^the Inherent 30 

activity of the cellulase. especially collar contaminations consisting of mixtures of inorganic stains and 

oils secreted on the skin surface, which change with the lapse of time. . 

When the detergent composition comprising a special cellulase having a high activity under 

alkaline conditions and also having an alkali resistance, which is produced by a fungus selected from 
35 SariE N (deposited with FRI deposition numbers of 1 138 through 1 141) and a celMa* £12- 36 

producing fungus belonging to the genus Aeromonas, is employed, an excellent washing effect can be 

obtained over a broad range of the pH value of the washing bath. 

obtained over a oro ^^^^ reduction of tne wash i ng powe r due to reduction of the alkali 

canacitv of the builder on reduction of the pH value of the washing bath. An 
40 The enzymatic activity of the cellulase that is used in the present invention is determined 40 

aOT °1oTg^ or carboxymethy. cellulose (CMC, is « *. 

glycine NaCI-NaOH buffer solution (having a pH value of 8.3). and the suspension p eh eated I at .37 C 
for 5 minutes and 1 ml of an enzyme liquid is added to the suspension. The suspenion is sufficiently 
45 ^SSSX^hZLJl^ 1 'hour. ^room^rftl»^on.il»q^rf^«l 45 
^ nar is determined according to the 3,5-dinitrosalicycllc acid method. More specifically, the liquid 
!2^tnfaZsMta£^ 3ml of 3.5-dinitrosalicylic acid is added to 1 ml of the filtrate and the 
SSSSS 10 mites to effect coloration. The mixture is cooled and is ^hen , mixed 
with deioniwd water so that the total volume Is Increased to 25ml. The resulting l.qu.d is subjected to 

50 ^ZZ^f^^ZsoM producesreduced sugarin an amo unt co-eponding to 1, 
mole of glucose for 1 hour under the above conditions, the enzymatic activity >s defined as 1 unit per 

019 ° f T?e e present invention is attained by combining those alkali cellulases ^ 
55 compositions. As for the alkali cellulase content, it Is preferred that the comport on i con tains 0.0 1-70 
55 2X particularly 0.1 -1 0 wt.%. of an alkali cellulase having an enzymet k i act ivtty of at £j* 0 001 
uniVmg solid [1 unlt/mg solid forms 10^ mol of glucose from eel u ose in one hou at 37 C atpH 8.3J. 
AlwTha amount f th alkali cellulase Is such that enzymatic activity of alkali cellulase in the bath is 
preferably 0.1-1000 ^jm^^.i^^ _ . . . gn pH range 60 
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111 fl" sSghShain or branched alkylbenzensulfonate salts having an alkyl group of 1 0-1 6 

"^W S oValSl "ether sulfate salts having a straight-chain or branched alkyl or alkenyl group of 
5 1 0-20 wSonWln average, 0.5-8 mol in average of ethylene oxide, propylene oxide or 5 
but^RN oxide in the molecule and an addition ratio of ethylene oxide/propylene ox.de of 0.1/9.9- 

9.9/0.1 or ethylene oxide/butylene oxide of 0.1/9.9— 9.9/0.1. atnmc , n 

(3) Alkyl or alkenyl sulfate salts having an alkyl or alkenyl group of 1 0-20 carbon atoms In 

1 n avera ?4)' nief insulfonate salts having 1 0—20 carbon atoms in average in the molecule. 1 0 

10 5 SSSSSSSStt .salts having 10-20 carbon atoms In average in the molecule. 

(6) Saturated or unsaturated fatty acid salts having 1 0—24 carbon atoms in average in the 

molecule carboxylate salts having an alkyl or alkenyl group of 10— 20 entan 

i 5 atoms in average. 0.5-8 mol in average of ethylene oxide, propylene oxide or butylene ox«le in the 1 5 
15 Scute and an addition ratio of ethylene oxide/propylene oxide of 0.1/9.9-9.9/0.1 or ethylene 

oxide/butylene oxide of 0.1/9.9 to 9.9/0.1 . 

(8) a-Sulfo fatty acid salts or esters of the general formula: 

R — CHC0 2 Y 
I 

S0 3 Z 

,q wherein Y represents an alkyl group having 1 -<3 carbon atoms or a «>unter-ion Z represents a 
20 counter-ion and R represents an alkyl or alkenyl group having 10-20 carbon atoms 

As the counter-Ions of anionic surfactants, there may be mentioned, for example, ions of alkali 
metals such as sodium and potassium, alkaline earth metals such as calcium and megnes urn 
ammonium, alkanolamines containing 1-3 alkanol groups having 2 or 3 carbon atoms such as 
25 monoethanolamlne, diethanolamlne, triethanolamine and tnlsopropanolamine. 

(9) Amino acid-type surfactants of the general formulae: 

No>1 R,-C0-N CH-COOX 

R 2 R3 

wherein R, represents an alkyl or alkenyl group having 8-24 carbon atoms. R 2 representt > h^flf" or 
an alkyl group having 1 -2 carbon atoms, R 3 represents an amino acid residue and X represents an 3Q 
30 alkali metal or alkaline earth metal ion. 

No. 2 R, — CO — N — (CH 2 )„ — COOX 

R 2 

wherein R„ R 2 and X have the same meanings as above and n represents an Integer of 1 —5. 
No. 3 Ri 

N-(CH 2 ) m -C00X 

R, 

wherein R, has the same meaning as above and m represents an integer of 1—8. 

35 No .4 R,-N CH-COOX 35 

R 4 R3 

wherein R„ R 3 and X have the same meaning as above and R, represents hydrogen, or an alkyl or 
hydroxyalkyl group having 1 — 2 carbon atoms. 

No. 5 Rg — N CH-COOX 

" 2 " 3 40 
wherein R 2 . R 3 and X have the same meaning as above and R s represents a ^-hydroxyalkyl or fi- 4 ' 

40 hydroxyalkenyl group having 6 — 28 carbon atoms. 
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No.6 

N— CH— C00X 

/ I 
R B R 3 

wherein R 3 , R s and X have the same meaning as ebove. 
(10) Phosphate ester surfactants: 
No. 1 Acid alkyl (or alkenyl) phosphates: 

0 

5 <R'0) B ,— P— <0H) m , 5 

wherein R' represents an alkyl or alkenyl group having 8—24 carbon atoms, n'+m' represents 3 and n' 
represents a number of 1 — 2. 

No. 2 Alkyl (or alkenyl) phosphates: 

0 

II 

(R'0)„.^P— (0H) ro .. 

1 0 wherein R' has the same meaning as above, rf+m" represents a number of 3 and n" represents a 1 0 

number of 1 — 3. 

No. 3 Alkyl (or alkenyl) phosphate salts: 

0 
II 

tR'0)„„-P— (OM) m .. 

wherein R', n" and m" have the same meaning as above and M represents Na, K or Ca. 
15 (11) Sulfonic acid-type amphoteric surfactants of the general formulae: ' 5 

No.1 Rw 

R,,CONH — R, 2 — N® — R 14 — S0 3 e 

wherein R„ represents an alkyl or alkenyl group having 8 — 24 carbon atoms, R u represents an 
alkylene group having 1 — 4 carbon atoms, R 13 represents an alkyl group having 1 — 5 carbon atoms, 
R, 4 represents an alkylene or hydroxyalkylene group having 1 — 4 carbon atoms. 

20 No. 2 R« 20 

Rl1 _N®_R 14 _S0 3 e 



wherein R„ and R 14 have the same meaning as above and R 1S and.R 16 each represent an alkyl or 
alkenyl group having 8 — 24 or 1 — 5 carbon atoms. 

No. 3 (C a H 4 6) n1 H 

I 

Rl1 _N©_ Rl4 _S0 3 © 
I 

(C 2 H 4 0) n ,H 

wh rein R„ and R I4 have the same meaning as above and n1 represents an Integer of 1—20. 
25 (12) Betaine-type. amphoteric surfactants of the general formulae: 

No. 1 R22 

I 

R 21 — N® — R M — COO 9 
I 
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wherein R 21 represents an alkyl, alkenyl, ^-hydroxyalkyl or/Miydroxyalkenyl group having 8—24 
carbon atoms, R 22 represents an alkyl group having 1^ carbon atoms and R M represents an alkylene 
or hydroxyalkyl ne group having 1 — 6 carbon atoms. 

No. 2 (C 2 H 4 0) n2 H 

R2i _ N ©_R 23 _C00® 

(C 2 H 4 0) n2 H 

5 wherein R 21 and R 23 have the same meaning as above and n2 represents an integer of 1 —20. 

No. 3 ^24 

r 2i _N©_r 23 _C00® 

R 24 

wherein R 21 and R 23 have the same meaning as above and R 24 represents a carboxyalkyl or hydroxyalkyl 
W « iSXSSSSKr alkenyl ethers having an alky, or alkenyl group of 1 0-20 carbon 

and V5)°p2y^ 

and 1 -30 mo, | n total of ethylene oxide and propylene oxide added °<^™°«*% a £^T 
«viH« added (ratio of ethylene oxide to propylene oxide or butylene oxide being 0.1/9.9 to 9.9/0.1 ). 
20 (1 emighi fattj acid alkylene oxide adducts thereof of the general formula : 20 

R' 12 

(CHCHjOUH 

/ 

R'„C0N 

(CHCH.OUH 

wherein R' n represents an alkyl or alkenyl group having 1 0 — 20 carbon atoms, R' 12 represents H or 
CH 3 , n3 represents an integer of 1 — 3 and m3 represents an integer of 0 — 3. 

( 1 9) Sucrose/fatty acid esters comprising fatty acids having 1 0 — 20 carbon atoms in average 
25 and sucrose. 

(20) Fatty acid/glycerol monoesters comprising fatty acids having 10—20 carbon atoms in 
average and glycerol. 

(21 ) Alkylamine oxides of the general formula: 



10 



15 



25 



H 14 

I 

R',3— N-»0 



16 



30 wherein R' 13 represents an alkyl r alkenylgroup having 1 0—20 carbon atoms and R', 4 and R' 16 each 30 
represent an alkyl group having 1 — 3 carbon atoms. 
(22) Cationic surfactants of the general formula : 

No. 1 R '» 

[R',_N©— R'JX' e 
I 
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wher in at least one of R'„ R' 2 , R' 3 and R' 4 represents an alkyl or alkenyl group having 8— 24 carbon 
atoms and the remainder represents an alkyl group having 1 — 5 carbon atoms and X' represents a 



halogen 

No. 2 R' 2 

[R' , — N® — CHjCeHjX' 8 
I 

R' 3 

5 wherein R\, R' 2 , R 'a and x ' have the same meaning as above. 
No. 3 W'bOUH 

i 

[R', — N® — R' 2 ]X' e 
I 

(R' 5 0)„ 4 H 



wherein R'„ R' 2 and X' have the same meaning as above, R' s represents an alkylene group having 2—3 
carbon atoms and n4 represents an integer of 1 — 20. 

The composition preferably contains at least one of the above surfactants in an amount of at least 

1 ° Wt As preferred surfactants, there maybe mentioned above surfactants 1), 2), 3), 4), 5), 6), 11)-No. 
2, 1 2)-No. 1 , 1 3h 1 4), 1 5), 1 7) and 1 8). 

[2] Divalent metal ion sequestering agents: 

The composition may contain 0 — 50 wt.% of one or more builder components selected from the 
1 5 group consisting of alkali metal salts or alkanolamine salts of the following compounds: 1 5 

1 ) Salts of phosphoric acids such as orthophosphoric acid, pyrophosphoric acid, tripolyphosphoric 
acid, metaphosphoric acid, hexametaphosphoric acid and phytic acid. 

2) Salts of phosphonic acids such as ethane-1 f 1 -disphosphonic acid, ethane,1 ,1 f 2-triphosphonic 
acid, ethane-1 -hydroxy-1 ,1 -diphosphonlc acid and Its derivatives, ethane-hydroxy-1 ,1 ,2-trlphosphonic 

20 acid,' ethane-1 ,2-dicarboxy-1 ,2-diphosphonlc acid and methanehydroxyphosphonic acid. 20 

3) Salts of phosphono carboxylic acids such as 2-phosphonobutane-1^-dicarboxylic acids, 1- 
phosphonobutane-2,3,4-tricarboxylic acids and ar-methylphosphonosuccinic acid. 

4) Salts of amino acids such as aspartic acid, glutamic acid and glycine. 

5) Salts of a minopoly acetic acids such as nitrilotriacetic acid, iminodiacetic acid, 

25 ethylenediaminetetracetic acid, diethylenetriaminepentaacetic acid, glycol ether diaminetetraacetic 25 
acid, hydroxyethyliminodiacetic acid, triethylenetetramlnehexaacetic acid and dienkolic acid. 

6) High-molecular electrolytes such as polyacrylic acid, polyaconitic acid, polyitaconic acid, 
polycitractonic acid, polyfumaric acid, polymaleic acid, polymesaconic acid, poly-a-hydroxyacrylic acid, 
polyvinylphosphonic acid sulphonated polymaleic acid, malelc anhydrlde/diisobutylene copolymer, maleic 

30 anhydride/styrene copolymer, maleic anhydride/methyl vinyl ether copolymer, maleic anhydride/ethylene 30 
copolymer, maleic anhydride/ethylene cross-linked copolymer, maleic anhydride/vinyl acetate 
copolymer, maleic a nhyd ride/a crylonitrile copolymer, maleic anhydride/acrylate ester copolymer, 
maleic anhydride/butadiene copolymer, maleic anhydride/isoprene copolymer, poly-/J-keto carboxylic . 
acid derived from maleic anhydride and carbon monoxide, itaconic acld/ethylene copolymer, itaconic 

35 acid/aconitic acid copolymer, itaconic acld/maleic acid copolymer, itaconic acid/acrylic acid copolymer, 35 
malonic acid/methylene copolymer, mesaconic acid/fumaric acid copolymer, ethylene glycol/ethylene 
terephthalate copolymer, vlnylpyrrolidone/vlnyl acetate copolymer, 1 -butene-2,3,4-tricarboxyiic . 
acid/itaconic acid/acrylic acid copolymer, quaternary ammonium group-containing polyester 
polyaldehyde carboxylic adds, cis-isomerof epoxysuccinic acid, poly[N,N- 

40 bis(carboxymethyl)acrylamide], poly(hydroxy carboxylic acid), starch succinate, starch maleate, starch 40 
terephthalate, starch phosphate ester, dicarboxystarch, dicarboxymethylstarch and cellulose succinate 
esters. 

7) Non-dissociating high-molecular compounds such as polyethylene glycol, polyvinyl alcohol, 
polyvinylpyrrolidone and cold water-soluble, urethanated polyvinyl alcohol. 

45 8) Salts of dicarb xylic acids such as oxalic acid, malonic acid, succinic acid, glutaric acid, adlpic 45 
acid, pimeiic acid, suberic acid, azelalc acid and decane-1 ,1 0-dicarboxylic acid; salts of diglycolic acid, 



50 



auu, pinioiio awu, «uucuu uviu, wi-wiwiu wwi- — — - 1 • » - * 

thiodiglycolic acid, xalacetic acid, hydroxydlsuccinlc acid, carboxymethylhydroxysuccinic acid and 
carboxymethyltartronic acid; salts f hydroxy carboxylic acids such as glycolic acid, malic acid, 
hydr xpivalic acid, tartaric acid, citric acid, lactic acid, gluconic acid, mucic acid, glucuronic acid and 
dialdehyde starch oxide; salts of itac nic acid, methylsuccinic acid 3-methylglutaric acid, 2,2- 50 
dimethylmalonic acid, maleic acid, fumaric acid, glutamic acid, 1 ,2,3-propanetricarboxylic acid, 
ac nitic acid, 3-butene-1 ,2,3-tricarboxylic acid, butane,1 ,2,3,4-tetracarboxyIic acid. 
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ethanetetracarboxylic acid, thenetetracarboxyllc acid, n-alkenylaconitic acid, 1 ,2,3,4- 
cyclopentanetetracarboxylic acid, phthalic acid, trimesic acid, hemimellitic acid, pyromellitic acid, 
benzenehexacarboxylic acid, tetrahydrofuran-1 ,2,3,4-tetracarboxylic acid and tetrahydrofuran-2,2.5,5- 
tetracarboxylic acid; salts of sulfonated carboxylic acids such as sulfoitaconlc acid, sulfotncarballylic 
5 acid cysteic acid, sulfoacetic acid and sulfosuccinic acid; carboxymethylated sucrose, lactose and 5 
raffinose, carboxymethylated pentaerythritol, carboxymethylated gluconic acid condensates of 
polyhydric alcohols or saccharides with maleic anhydride or succinic anhydride, condensates of hydroxy 
carboxylic acids with maleic anhydride or succinic anhydride, and organic acid salts such as CMOS and 
Builder M. 

10 9) Aluminosilicates: 10 
No. 1 Crystalline aluminosilicates of the formula: 

x'(m' 2 0 or M"0) ■ Al 2 0 3 • y'{Si0 2 ) • w'(H 2 0) 

wherein M' represents an alkali metal atom, M" represents an alkaline earth metal atom exchangeable 
with calcium, and x'. y 7 and w' represent mole numbers of the respective components and generally, 
15 they are as follows: 0.7 £x'g1. 5,0.8^/^6 and w' being a positive number. 15 
No. 2 Detergent builders having the'following general formula are particularly preferred: 

Na 2 0-AI 2 0 3 -nSi0 2 -wH 2 0 

wherein n represents a number of 1 .8 — 3.0 and w represents a number of 1—6. 
No. 3 Amorphous aluminosilicates of the formula: 

20 x(M 2 O)-AI 2 O 3 -y(SI0 2 )-w(H 2 O) 20 

wherein M represents sodium and/or potassium atom, and x, y and w represent mote numbers of the 
respective components within the following ranges: 

0.7£xg1.2 
1.6£y£2.8 

25 w: any positive number including 0. 

No. 4 Amorphous aluminosilicates of the formula: 

X(M 2 0) • Al 2 0 3 • Y<SI0 2 ) • Z{P 2 0 6 ) • o>(H 2 0) 26 

wherein M represents Na or K and X, Y, Z and a> represent mole numbers of the respective components 
within the following ranges: 

30 0.20SX31.10 30 

0.20<Y£4.00 
0.001 £Zg0.80 

to: any positive number including 0. 

[3] Alkalis or inorganic electrolytes: 
35 decomposition may contain also 1-50 wt.%, preferably 5-30 wt.%, of one or more alkali 35 
metal salts selected from the following compounds es the alkali or Inorganic electrolyte: J cat °£ 
carbonates and sulfates. Further, the composition may contain organic alkalis such as trlethanolamine, 
diethanolamine, monoethanolamine and triisopropanolamine. 



40 



[4] Antiredeposition ag nts: .... . An 

The composition may contain 0. 1 —5% of one or more of the following compounds as 40 
antiredeposition agent(s): polyethylene glycol, polyvinyl alcohol, polyvinylpyrr lidone and 

C8rb 7articK thylcellulose rpoly thyl neglyc ,1 with the alkali 

cellulase of the present invention exhibits a synergism in the rem val of muddy dirts. 
M In order to avoid the decomposition of carb xymethylcellul se by the alkali cellulase in the 
detergent composition, it is preferred that the carboxymethylcellulose is used in a granular or coated 
form. 



45 
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A combination of the alkali cellulase f the present invention with a bleaching agent such as 
sodium oercarbonate. sodium perborate, sodium sulfate/hydrogen perox.de adduct or sodium 
cnfoSvdrogen peroxide adduct or/and a ph tosensitive bleaching dye such as zinc r aluminum salt g 
of sulfonated phthalocyanine further improves the deterging effects. 

T6l Enzvmes (enzymes which exhibits the essential enzymatic effects thereof in the deterging step): 
As the enzymes, the following enzymes may be mentioned (classified with respect to their 

enZ ^ C r^s^h!dra»e«. oxido-reductases. desmolases. transferases and isomerases All of these 
1 0 mmjEl^ES* the present Invention. Particularly preferred enzymes are hydrolases such as 10 
nmteases esterases, carbohydrolases and nucleases. 

P KJK of proteases are pepsin, trypsin, chymotrypsin. collagenase. keratinase, elafase 
subtiliS BPn! pa Jain, bromelin. carboxypeptidases A and 8, aminopeptidase and espergillopeptldases 

1 5 A ^Examples of esterases are gastric lipase, pancreatic lipase, vegetable lipases, phospholipeses, 1 5 

Ch0,in £^ inc,ude ma,tase ' saccharase ' amylase ' pectinase ' 

lysozyme, a-glucosidase and /5-glucosidase. 

[71 > ^KS^^ *- "my be incorporated in the composition, if necessa*. 20 

For example, compounds of the following structures ere recommended: 



20 



so 3 nq 

0 



sOjM y 



26 



0 

A««K.{yo*«H-{j) 

S0 3 Na SOfl* 



H SO3NQ S0 3 Na H 

and bluing ag ntsofthe general formula : 
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D — NR — C -C -Y 

i 

x 



(S0 3 H) n 



whe rei nDrep re sentsa re sidueof b ,eo rP u» 

represent hydroxy! group, ammo group, ^,^2^ alicyclic amino group which 

hydroxyl, sulfonic carboxyhc « or JJJJ ^^J^, , 0 wer alkyl or lower 5 

5 may be substituted with a ^^J^^^^^ but excluding cases wherein (1 ) R 
alkoxyl group. R represents a ^^J^^ffi group or an alkanolamine at the 

D-NH-C^ N-X 

| I 10 

I 

Y 

whprtn D reoresents a residue of a blue or purple, ezo or anthraquinone dye. end X and Y may be the 
Tame or - JESS represent an aikenolamine residue or a hydroxyl group. 

181 15 

magnesium oxide. 

[9] Masking agents for factors Inhibiting ^^^SiSSi of copper, zinc, chromium, 

The alkali cellulases are deactivated m some cases in the P™sence or WPP . 
mercury, lead, manganese or silver ions or metal ion 

for example, coating them. 

Strong chelating agents such as ethylenediaminetetraacetate salts, anion.c w*c^ and 

tableting and coating methods. 

The above-mentioned masking agents and methods may be employed. If necessary, in the 

present invention. * 
powers are improved remarkably. 

1111 1222^ 40 
JSS 2,2'-butylidenebis(6-tert-butyl-4-methylpheno ). ^Jrenated cresol, 

ISSSS "resol. monostyrenated phenol, distyrenated phenol and 1 ,1 «-bis(4- 

hydroxyphenyUcyclohexane. 
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[12] S lubilizers: 

Thesolubiliz rs include, for example , lower alcohols such as thanol, benzenesulf nate salts, 
lower alkylbenzenesulfonate salts such as p-toluenesulfonate salts, glyc Is such as propylene glycol, 
acetylbenzenesulfonate salts, acetamldes, pyridinedicarboxylic acid amides, benzoate salts and urea. 

The following examples will further illustrate the present invention. In the following referential 
example, the preparation of an alkali cellulase is explained. Unless otherwise state, percentages in the 
following examples are given by weight 

Referential Example 1 
Preparation of alkali cellulase: 

Alkali-resistant cellulases according to the present invention are obtained by, for example, a 
technique disclosed in G. Okada, T. Nishizawa and K. Nishizawa "Biochem. J., 99, 21 4 (1 966)". More 
particularly, a crude enzyme solution was extracted from the hepatopancreas of a marine mollusc 
(Dolabella sp.). The crude enzyme solution was subjected to the starch zone-electrophoresis and 
carboxymethylcellulose-saccharifying activity of the resulting fraction was measured. The 
carboxymethylceliuiose-saccharifylng activity of pH 8.3 was determined from an absorbance (AOD) at 
660 mfi using an alkaline copper reagent and arsenomolybdate after reacting the fraction with 
carboxymethylcellulose. 

Cellulase Activity 
Fraction No. at pH 8.3 (LOD) 
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10 
15 
20 
30 
35 



0.05 
0.55 
0.47 
0.40 
0.12 
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15 
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it is understood that fractions Nos. 1 5, 20 and 30 contain cellulases having a high activity under 
a weak alkaline condition. 
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Example 1^ ^ cellulase superior to those of other enzymes on cotton cloths artificially stained 
with muddy dirts will be shown: 

30 1) Detergent compositions: 
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Sodium straight-chain dodecylben- 

zenesulfonate 
Sodium a-olefinsulfonates (C 1S _ 18 ) 
Sodium alkylethoxysulfates (C 14 _ 1S , 

EO=1 .5 mols) 
Sodium alkyl sulfates (C 14 _ 15 ) 
Soap (beef fatty acid sodium salts) 
Secondary alcohol (C=1 3.5) ethoxylate 

(15=7) 
Sodium tripolyphosphate 
Crystalline sodium aluminosilicate 

(type 4A) 
Sodium silicate 
Triethanolamine 
Sodium carbonate 
Potassium carbonate 
Carboxymethylcellulose^ 
Polyethylene glycol (MW) 6000) 
Fluor scent dy 
Bluing agent 

Sodium p-toluen sulfonate 

Ethanol 

Water 

Enzyme 

Perfume 

Glauber's salt 



A 

(%) 



10 

5 
2 

3 
2 



10 
10 

10 

10 

1 
1 

0.4 



10 

0 or 3 
0.2 

balanc 



B 

(%) 



25 



25 



5 
1 
1 

0.3 
0.05 

8 

balance 

0or2 

0.1 
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0\ Mud-stained cl ths (artificially stained cloths): 

Kanuma sekSvoku soil for horlcultural use was dried at 1 20°C±5°C for 4 h and then pulvenzed. 
1 50 mesh M oSXassed soil particles were dried at 1 20°C±5°C for 2 h. 1 50 g of the s .1 particles 
was Ssperied Irfl 000 I of Perclene. A calico #2023 cloth was contacted with the d.spers.on and 
brushed uSS removal of the dispersion, excessive mud remaining on the cloth was removed 
(Japanese Patent Laid-Open No. 26473/1 980). ,u„ to «* 0 

Test pieces having a size of 1 0 cmx 1 0 cm were prepared and subjected to the tests. 

3) Deterging conditions and method and appraisal: nniieous deteraent 

A deteraent was dissolved in 4°DH hard water to obtain 1 I of 0.1 33% aqueous aetergeni 
solution Rve pieces of the cloth artificially stained with the muddy dirt were immersed th« aqueous 
de erawt solution. After leaving them to stand at 40°C tor 2 hours, the detergent solut.on and the 
Jecefof aSc ally stained cloth were transferred in a stainless steel beaker for Turgotometer and 
K a iSo 5pm at 20°C for 1 0 minutes in the Turgotometer. After washing with inning water they 
wen I pressed wTh an iron and their reflectivities were measured. The deterging rate was calculated 

^'tS^^XS^ before the washing and those of the stained cloth before and 
after the washing were measured by means of an automatic recording colorimeter (a product of 
SMmadz Tleisaku-sho) and the deterging rate (%) was calculated according to the following formula: 
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{Reflectivity (Reflectivity 
after washing) ~ before washing) 



Deterging rate (%)= 



x100 



(Reflectivity of _ (Reflectivity 
original cloth) before washing) 



Present 
invention 



An average of fives samples was shown in Table 1 . 

The aqueous detergent solution before the washing had pH 1 0.6. 

4) Enzymes used: 

(1 ) Not used (balanced with Glauber's salt) (comparative) 

(2) Alkali cellulase (crude enzyme solution > 
of fraction No. 1 5 In the above 
referential example) 

(3) Alkali cellulase (crude enzyme solution 
of fraction No. 20 in the above 
referential example) 

(4) Alkali cellulase (crude enzyme solution 
of fraction No. 30 in the above 
referential example) 

(5) Cellulase (crude enzyme solution of 
fraction No. 35 in the above 
referential example) 

(6) Amylese (Termamyl 60 G; a product of 
Novo Co.) 

(7) Protease (Gist Brocades, maxatase P 330.000* 

(8) Lipase (Olipase; a product of Nagase Sangyo Co.) 
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40 5) Results: 



40 



Table 1 



Deterging rate (%) 



45 



50 



Enzyme in the 
Detergent 

© 
® 
® 
© 



@ 



Composition A Composition B 



65 
81 
80 
79 
74 
66 
65 
65 



60 
78 
77 
76 
72 
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A culture medium (having a pH value of 1 0) containing 1 .0% of peptone, 1 .0% of meat extract, 
1 0% of carboxymethyl cellulose (CMC), 0.5% of sodium chloride. 0. 1 % of potassium dihydr gen 
ohosphate and 1 .0% f anhydrous sodium carbonate was inoculated with Bacillus N4, a novel species 
5 belonging to the genus Bacillus (deposited with the FRI deposition number of 1 1 41 ), separated from 5 
the soil collected at Hirosawa. Wako city, Saitama prefecture, and shaking culturing was carried out 
37°C for 72 hours. Cells were removed by centrifugal separation to obtain a crude enzyme. The crude 
enzyme was dried with ethanol according to the customary method to obtain a cellulase powder. Thus 
1 0 g/l of a cellulase enzyme (having an enzymatic activity of 0.6 unlt/mg of the solid at a pH value of 6) 
10 (hereinafter referred to as "cellulase N-4") was obtained. 10 
At a pH value of 9, the so-obtained enzyme retained 85% of the activity at a pH value of 6. 
Incidentally, a commercially available cellulase originating from Aspergillus niger had an activity of 0% 
at a pH value of 9. That is, the cellulase had no activity at a pH value of 9. 

Referenttal^am^ple 3^^ ^ g mj of a cu | ture me dium containing 0.5% of ammonium sulfate, 1. 5% 1 5 
of duId block, 0.02% of glucose, 0.1 % of yeast extract, 0.02% of MgS0 4 • 7H 2 0 and 0.2% of K 4 HPO, and 
the culture medium was sterilized at 1 20°C for 20 minutes. The sterilized culture medium was cooled 
and mixed with 1 0 ml of 0.7% aqueous solution of NaHC0 3 separately sterilized. The culture medium 
was then inoculated with a cellulase 21 2-producing species belonging to the genus^ero/nonas 
(deposited with the FRI deposition number of 2306), and shaking cultunng was carried out at 37 C for 
72 hours Cells were removed by centrifugal separation to obtain a crude enzyme liquid of cellulase 
2 1 2 The crude enzyme liquid was dried with ethanol according to the customary procedure to obtain a 
cellulase powder having an enzymatic activity of 0.55 unil/mg of the solid at a pH value of 6 
(hereinafter referred to as "cellulase 212"). At a pH value of 9, the so-obta.ned enzyme retained 70% 
25 of the enzymatic activity at a pH value of 6. 25 
Enzymes used in Examples 2 to 7 are listed as follows. 
(1) Cellulase N4 

(3) Cellulase (supplied by Sigma Co., originating from Aspergillus niger, 1 .35 unitg/mg) 
30 (4) Lipase (supplied by Gist Brochades NV, originating from R. oryzae) 30 

(5) Amylase (Termamll 60G supplied by Novo Industries Co.) 

(6) Protease (Alkalase 2.0M supplied by Novo Industries Co.) 

""""A highly alkaline powdery detergent for clothing was prepared according to the following recipe. 
35 ThepHvalueofa0.133%aqueoussolutionofthedetergentwas11.2. 

Sodium linear-dodecylbenzene-sulfonate 20% by weight 

Soap (sodium salt of beef tallow 2% by weight 

fatty acid) . . 

Sodium orthophosphate 20 ^u YWe ! 9 t An 

40 Sodium metaphosphate 2^ yW6 fl 5 

Sodium carbonate £*u^™2 t 

Carboxymethyl cellulose 1* by weight 

Polyethylene glycol 1%bywelght 

Fluorescent dye 0.4% by weight 

45 Glauber salt balance 45 

Enzvme 0 or 2% by weight 

Wa JT 5% by weight 

The results of the washing test made on so-prepared detergents are shown in Table 2. 
Incidentally, in Table 2 and Tables given hereinafter, each detergent is identified ^by example number- 
50 enzyme number (the enzyme-free detergent is Identified by example number— (0)). 

Table 2 

Washing 

Detergent Power Index 



1_(0) (r ference detergent) 1 00 

55 1— (D(pr sent invention) 103.5 

1 — (2) (present inv ntion) 104 -° 

1 - (3 » Inn 

1— (4) 100 

^5 100 

60 !-!S 100 - 5 60 
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** m l weakly alkaline powdery detergent for clothing was prepared according to the following recipe. 
The pH value of a 0.133% aqueous.solution of the detergent was 10.3. 



5 



10 



Sodium a-olefin-sulfonate 
Soap 

Sodium tripolyphosphate 
Sodium silicate (JIS No. 2) 
Sodium carbonate 
Carboxymethyl cellulose 
Polyethylene glycol 
Fluorescent dye 
Glauber salt 
Enzyme 
Water 



20% by weight 
1% by weight 
20% by weight 
10% by weight 
5% by weight 
1% by weight 
1%by weight 
0.4% by weight 
balance 

0 or 2% by weight 
10% by weight 



15 



in the same manner as described in Example 1 , the washing test was carried out The obtained 
results are shown in Table 3. 



Table 3 



Detergent 



Washing Power 
Index 
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25 



2 — (0) (reference detergent) 
2 — ( 1 ) (present invention) 
2 — (2) (present invention) 
2— (4) 
2— (5) 
2— (6) 



100 

104 

104.5 

100 

100 

100.5 
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^'ne'utra. powdery detergent for clothing was prepared according to the following recipe. The pH 
value of a 0.1 3396 aqueous solution of the detergent was 6.8 

Sodium linear-alcohol (C=14) sulfate 30% by weight 
Polyethylene glycol Kweian 
Sodium phosphate !,K!2ht 
Fluorescent dye 0.2% by weight 

Glauber salt balan ce 
" 0 or 2% by weight 

ST e 5% by weight " 

The resuhs of the washing test made on so-prepared detergents are shown In Table 4. 



Table 4 



Detergent 



Washing 
Power index 



40 



45 



3 — (0) (reference detergent) 
3 — (1) (present invention) 
3 — (2) (present invention 
3— (4) 
3— (5) 
3— (6) 



100 

103 

103.5 

100 

100 

100 



Example 5 

A phosphorous-free 
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, weakly alkaline detergent was prepared according to the following recipe. 

1 5% by weight 
5% by weight 
20% by weight 



Sodium iinear-dodecylbenzene- 

sulfonate 
Sodium alkylethoxy-sulfate 

(C 14 — C^.EC— 3 moles) 
Builder and enzyme 

(see Table 5) 
Sodium sillcat 
Sodium carbonate 



1 5% by weight 
1 5% by weight 
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Carboxymethyl cellulose 1 .5% by weight 

Polyethylene glycol 1 .5% by weight 

Fluorescent dye 0.5% by weight 

Glauber salt balance 

Water 5% by weight 
The results of the washing test are shown In Table 5. 



Builder 



Table 5 

Enzyme Washing Power index 
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sodium tripolyphosphate, 20% — 

sodium citrate, 20% — 

zeolite type 4A, 20% — 

sodium citrate, 1 5% (6), 5% 

zeolite type 4A, 1 5% (6), 5% 

sodium citrate, 15% (1 ), 5% 

sodium citrate, 1 5% (2), 5% 

zeolite type 4A, 1 5% (1),5% 

zeolite type 4A, 15% (2), 5% 



1 00 (reference detergent) 

98 

98.5 

98.5 

98.5 

102 (present invention) 
1 02.5 (present invention) 
101.5 (present invention) 
1 02 (present invention) 
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Example 6 

Detergents were prepared according to the recipe adopted in Example 3 by using combinations of 
enzymes. The results of the washing test made on these detergents are shown in Table 6. 



20 



Detergent 



Table 6 

Combination of Enzymes 
(Right Number indicates 
% of Enzyme) 



Washing 
Power index 



25 



30 



2 — (2) (reference detergent) 
2 — (2)/(4) (present invention 
2 — (2)/(5) (present Invention 
2 — (2)/(6) (present invention) 
2_(2)/(4)/(6) (present invention) 
2— (2)/(5)/(6) (present Invention 
2— (4)/(5)/(6) 



(2)=2 

(2)/(4)=1/1 

(2)/(5)=1/1 

(2)/(6)=1/1 

(2)/(4)/(6)=2/1/1 

(2)/(5)/(6)-2/1/1 

(4)/(5)/(6)=2/1/1 



100 

100.5 

100.5 

101 

101.5 

101.5 

98 



25 



30 



Example 7 

A weakly alkaline powdery detergent for clothing was prepared according to the following recipe. 



35 



40 



45 



Sodium alkyl-sulfate (C=14.5) 
Sodium alkylethoxy-sulfate 

(C=14.5, EO=3) 
Soap (beef tallow type) 
Sodium pyrophosphate 
Sodium silicate 
Sodium carbonate 
Polyethylene glycol 
Fluorescent dye 
Glauber salt 
Magnesium silicate 
Water 
Enzyme 

Sodium percarbonate 



15% by weight 
5% by weight 

2% by weight 
1 8% by weight 
13% by weight 
5% by weight 
2% by weight 
0.2% by weight 
balance 
1 % by weight 
5% by weight 
2% by weight 
15% by weight 



35 



40 



45 



The results of the washing test made on so-prepared detergents are shown in Table 7. 



50 



Detergent 



Table 7 

Enzyme Washing Power index 



50 



6 — (6) (refer nee detergent) (6) 
6 — (1) (present invention) (1) 
6_(2) (present invention) (2) 



100 
102.5 
103 
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Claims 

1 . A detergent composition which includes an alkali cellulase. 

2. A detergent composition as claimed in Claim 1 . in which said alkali cellulase has an optimum 

5 <^aSw£!^ as claimed in Calm 1 . in which said alkali ceMulase is produced by a 5 
Bacillus N fungus or a cellulase 21 2-producing fungus belonging to the Bfnus^romonaa. 

4. A detergent composition as claimed in Claim 1 , which contains 0.01 to 70 wt% of said alkali 
cellulase having an enzymatic activity of at least 0.001 unit/mg solid. an 

5. A detergent composition as claimed in Claim 1 , which contains sa.d alkali cellulase in an 

1 n amount of 0. 1 to 1 000 units per liter of the composition. 10 
1 ° 6 A detergent composition as claimed in Claim 1 , which further comprises one or more of the 

following surfactants, divalent metal Ion sequestering agents, alkali agents, inorganic el °? tr ^; 

antlredeposWon agents, bleaching agents, enzymes, bluing agents, fluorescent dyes, «N^"fl 

agents, masking agents for factors which inhibit the alkali cellulase activity, activators for the alkali 
1K cellulase. antioxidants, solubilizers and other conventional additives. 15 
1 5 t/A detergent composition as claimed in Claim 1 , in which said alkali cellulase is extracted from 

the hepatopancreas of a marin e mollusc. 
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